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(57)Abstract: 

PURPOSE: To provide the transfer apparatus, of an object 
to be treated, wherein it can monitor, from a place at a 
distance from the transfer apparatus, the situation of the 
actual transfer operation of the transfer apparatus with 
reference to a support body for the object to be treated 
and it can always confirm the transfer operation of the 
transfer apparatus. 

CONSTITUTION: A transfer apparatus 20 by means of 
which a sheetlike object W to be treated is transferred with 
reference to a support body C for the object to be treated 
is provided with the following: a transfer apparatus main 
body 41 which is moved to a transfer operation position 
which is faced with the support body C for the object to be 
treated; a carrier member 45, for the object to be treated, 
which is installed at the transfer apparatus main body 41 so 
as to be capable of being advanced to, and retreated from, 
the advance direction and the retreat direction; and a 
monitor camera 30 which is installed at the transfer 
apparatus main body and whose angle of field is the 

advance-direction region of the carrier member 45 for the object to be treated. In addition, an 
image recording mechanism which records image information is connected to the monitor camera 
30. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the transfer equipment of the processed material which transfers a processed material to the 
processed material base material which supports a tabular processed material The body of a transfer 
equipment moved to the transfer activity location which carries out a right pair to said processed material 
base material, The transfer equipment of the processed material characterized by having the monitor camera 
which makes a visual field the advance direction field of the processed material support member which was 
prepared in this body of a transfer equipment possible [ an attitude in the advance direction and the retreat 
direction ], and which supports a processed material, and said processed material support member prepared in 
said body of a transfer equipment. 

[Claim 2] The transfer equipment of the processed material according to claim 1 by which the image recording 
mechanism which records the image information is connected to the monitor camera. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the transfer equipment of the processed material for 

transferring tabular processed materials, such as a semi-conductor wafer. 

[0002] 

[Description of the Prior Art] For example, in the semi-conductor production process, it is required to heat- 
treat the semi-conductor wafer which is a tabular processed material, and in recently, in order to attain heat 
treatment necessary at high effectiveness, the thermal treatment equipment which processes many wafers in 
batch is used. In such a thermal treatment equipment, although many wafers are inserted in in a heat 
treatment container after usually having been supported by the wafer boat made from a quartz which is a 
wafer base material, it is transferred from the carrier which consists of resin, such as Teflon which is wafer 
base material with an another wafer, to this wafer boat, and, usually the wafer after predetermined heat 
treatment was made is shortly transferred to a carrier from a wafer boat. 

[0003] Although a transfer of such a wafer is made by the transfer equipment between the carriers and wafer 
boats which have been arranged at the position While the body of a transfer equipment is moved in the 
vertical direction and the turning direction by the controlling mechanism according to the pattern of operation 
defined beforehand, the transfer activity actuation by this transfer equipment It is carried out by moving the 
fork for wafer support which is the processed material support member prepared in the body of a transfer 
equipment concerned to a level cross direction. 

[0004] It is required to ** and for the fork of a transfer equipment to perform arrangement actuation and 
ejection actuation of a wafer in exact physical relationship to the object location of wafer base materials, 
such as an installed carrier and a wafer boat, in a actual transfer activity. 

[0005] being appropriate — it is not alike and the condition of the support slot of the installation location of a 
wafer base material, an installation position, and a wafer base material is not always necessarily in the same 
condition. For example, in a wafer boat, there is a possibility that heat deformation may arise in a heat 
treatment process etc., and since a actual top is impossible for installing strictly the wafer boat after the 
cleaning treatment made in order to remove the contaminant which adhered by heat treatment in the same 
condition with a former installation condition and deformation and distortion arise in a wafer boat by cleaning 
treatment, it may be further exchanged in a wafer boat. Moreover, on the whole, it is easy to produce 
deformation from the construction material being resin also in a carrier easily locally. 

[0006] Since the active position of a fork of a transfer equipment is in the condition relatively displaced to 
the wafer base material actually even if it controls a transfer equipment according to a fundamental actuation 
pattern when such various kinds of variation rates have arisen in the wafer base material, expected transfer 
activity actuation will fully be performed. That is, in arrangement actuation of the wafer to a wafer base 
material, the situation which correctly or completely cannot insert a wafer in wafer support Mizouchi arises, 
or the situation where a fork cannot be made to advance into the gap between wafers at accuracy arises in 
ejection actuation of the wafer from a wafer base material, and — consequently, there is a possibility that 
support of the wafer in a wafer base material or a fork serves as imperfection, and it falls, or it may be 
collided or pressed and a wafer may be damaged, and in being excessive, when a wafer boat is pushed down, 
there is also a possibility that the serious accident acquired and said may arise. 

[0007] It is necessary to adjust the fundamental actuation pattern of a transfer equipment in advance 
(teaching) so that transfer actuation adjusted from the above situations to the wafer base material concerned 
when wafer base materials, such as a carrier and a wafer boat, were newly installed may be performed. And in 
the former, prior adjustment of the fundamental actuation pattern of this transfer equipment is performed by 
the help. Namely, so that an operator may go into the interior, such as a thermal treatment equipment with 
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which the transfer equipment was carried, and each location in actual transfer activity actuation of a fork of a 
transfer equipment may be in a location condition proper enough to the object location of a wafer base 
material In the location and direction list in each of vertical migration of the body of a transfer equipment and 
turning migration, and order migration of a fork in a list, the adjustment about an amount While an operator 
checks a situation by viewing, the activity done by trial and error is done by moving actually the body of a 
transfer equipment and a fork concerned minute distance every. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since it is necessary to perform tuning of the pattern of 
this transfer equipment of operation about all the object locations in all wafer base materials, a workload is 
dramatically large, long duration is required, that result is greatly influenced by an operator's skill level, and it 
has the problem that repeatability is low and always high dependability is not acquired. 

[0009] Furthermore, the building envelope of semi-conductor wafer processors, such as a thermal treatment 
equipment, is dramatically narrow, they have the constraint on a tooth space very big when carrying out 
tuning which an operator needs into a actual top and the equipment concerned, and it became inadequate 
checking [ of a required part ] them, and, also in itself [ activity ], they are usually dramatically accompanied 
by difficulty. And when an operator enters in a semi-conductor wafer processor, there is also a problem with 
which the inside of the equipment concerned is polluted. 

[0010] Moreover, when the variation rate from a proper condition is actually contained in the fundamental 
actuation pattern of a transfer equipment, the amount of displacement is few and it does not become a 
problem in itself, and other factors lap, the accident of expected transfer activity actuation not being 
performed and a wafer or a fork being damaged further may come to occur. However, the actual condition is 
being unable to know at all the fundamental actuation pattern of the transfer equipment concerned being in 
such an unsuitable situation until such accident occurs actually. 

[001 1] The object of this invention the situation of actual transfer activity actuation of a transfer equipment 
over a processed material base material In the location isolated from the transfer equipment concerned, it 
can supervise by viewing and can check. Therefore, also when few variation rates are contained in the pattern 
of transfer activity actuation of operation, it is in offering the transfer equipment of the processed material 
which can know to accuracy that it is in such an unsuitable situation, therefore can always check transfer 
activity actuation of a transfer equipment. 
[0012] 

[Means for Solving the Problem] In the transfer equipment of the processed material which transfers a 
processed material to the processed material base material with which the transfer equipment of the 
processed material of this invention supports a tabular processed material The body of a transfer equipment 
moved to the transfer activity location which carries out a right pair to said processed material base material, 
It is characterized by having the monitor camera which makes a visual field the advance direction field of the 
processed material support member which was prepared in this body of a transfer equipment possible [ an 
attitude in the advance direction and the retreat direction ], and which supports a processed material, and 
said processed material support member prepared in said body of a transfer equipment. And it is desirable 
that the image recording mechanism which records the image information is connected to a monitor camera. 
[0013] 

[Function] According to such a configuration, image equipments, such as a cathode-ray tube, can be made to 
be able to project the image of the advance direction field of the processed material support member of a 
transfer equipment obtained from a monitor camera, and, thereby, the situation about the actual physical 
relationship between the location of the processed material support member concerned and the object 
location of a processed material base material can be supervised and checked in a very high precision by 
viewing in the location in which the image equipment concerned was installed. 

[0014] And in this check, when an unsuitable situation which causes accident is discovered, by suspending a 
transfer equipment, the occurrence of accident can be prevented beforehand and subsequent tuning can be 
performed easily and certainly in the prior tuning list of the fundamental actuation pattern of a transfer 
equipment. And since these activities can be done in the work site set as the freedom isolated from the site 
in which the transfer equipment is formed, there is little constraint on an activity. 

[0015] Furthermore, by connecting an image recording mechanism to a monitor camera, the situation of 
transfer activity actuation of a transfer equipment is recorded as an image, and it becomes possible to 
reconfirm the situation concerned freely behind. 
[0016] 

[Example] Hereafter, the example of this invention is explained. In this example, although a semi-conductor 
wafer is used as a processed material and the carrier and the wafer boat are used as a processed material 
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base material, in this invention, a processed material is not limited to a semi-conductor wafer, and LCD and 
other tabular processed objects can be used, for example, especially a processed material base material is not 
limited, either. 

[0017] PjrawingJ_ is the perspective view showing an example of the configuration of the thermal treatment 
equipment for semi-conductor wafers which carried the transfer equipment of the wafer by this invention, and 
drawing 2 is the perspective view for explanation showing the mode to which a wafer is moved in the thermal 
treatment equipment concerned. In this thermal treatment equipment 10, the carrier C with which 25 wafers 
W were held, for example is laid on the position modification device 13 at a gate 12, 90 degrees of positions of 
Carrier C are changed according to this position modification device 13, and, subsequently to the migration 
stage 15, Carrier C is carried in according to the carrier transport station 14, or it is carried in to the carrier 
stocker 17 in the carrier elevator 16. And the wafer W in the carrier C on the migration stage 15 is 
transferred to a wafer boat 21 by the transfer equipment 20. 29 is an auto door which opens and closes a 
gate 12. 

[0018] The wafer boat 21 by which the wafer W of predetermined number of sheets has been arranged is 
raised in the wafer boat elevator 23, and is inserted in in the heat treatment container 27 from the soffit 
which the cap 25 was opened and was opened. Then, cap 25 is closed and heat treatment of Wafer W is made 
by the heat from a heater 28 in this heat treatment container 27. And after predetermined heat treatment is 
completed, a wafer boat 21 descends from the heat treatment container 27, and is moved to the original 
location, and the wafer W on this wafer boat 21 is transferred to the carrier C on the migration stage 1 5 by 
the transfer equipment 20. 

[0019] In the wafer boat 21 or Carrier C, in the fixed pitch, the support slot for supporting many wafers W in 
the condition of lapping through a gap estranges mutually, and is formed. In the case of a wafer with a 
diameter [ 8 inches ] of with a thickness of 0.725mm, aperture width of the support slot in a wafer boat 21 is 
set to 6.35mm, and, in the case of the wafer with a diameter [ 6 inches ] of with a thickness of 0.65mm, is set 
to 4.7625mm here. 

[0020] Drawin g 3 and drawin g 4 show a condition in case the fork 45 of the handling arm 41 which constitutes 
the body of a transfer equipment of a transfer equipment 20 performs ejection actuation of Wafer W by which 
receipt support was carried out into Carrier C. In this example, a transfer equipment 20 has the handling arm 
41 which moves in the vertical direction by revolution of the ball screw 40 formed in the vertical standing 
condition and the ball screw 40 formed in this ball screw 40, the pulse motor 42 which carries out revolution 
actuation of the ball screw 40, and the controlling mechanism 43 which has the memory storage function 
which controls this pulse motor 42. It can be circled in the handling arm 41 centering on a ball screw 40, and 
this turning include angle is detected by the turning angle sensor 44 prepared in the soffit of a ball screw 40. 
[0021] The fork 45 which is a wafer support member is formed in the advance direction and the retreat 
direction movable in the level surface at the handling arm 41. In the example of a graphic display, although 
only one sheet is shown, fork 45 can form the fork of two or more sheets, and can also process two or more 
wafers W collectively. 

[0022] The support rod 31 extended up is formed in that base, and the monitor camera 30 which makes the 
advance direction field of fork 45 a visual field at the upper bed of this support rod 31 is formed in the 
handling arm 41 of a transfer equipment 20. Furthermore, the optical projection device 33 for illuminating a 
field including the visual field concerned is formed in this monitor camera 30 in one. 

[0023] The monitor camera 30 shall be the advance direction of fork 45, and, specifically, shall have the field 
containing the first transition part of the wafer W in Carrier C as the visual field. That is, this monitor camera 
30 is arranged at the condition that the magnitude of the angle of depression theta which the optical axis L 
concerned receives horizontally and makes becomes 30 degrees in accordance with the migration line A by 
which the flat-surface projection line of that optical axis L is extended in the advance direction in the center 
of the cross direction of fork 45. 

[0024] It is as follows, when taking out the wafer W currently supported by Carrier C, for example and 
transferring to a wafer boat, if actuation of the transfer equipment of the above configurations is explained. 
The 1st step The handling arm 41 of a transfer equipment 20 is moved in the vertical direction, and while level 
of fork 45 is made into the level which suited the object wafer W which should be transferred by this, a 
handling arm 41 circles, and it is carried out to the condition in which the handling arm 41 carries out a right 
pair to Carrier C by this, i.e., the condition that the direction core of a transverse plane of Carrier C exists on 
the migration line A of the advance direction of fork 45. Thereby, the handling arm 41 will be in a transfer 
activity location condition to Carrier C. 

The 2nd step Fork 45 moves forward and it is inserted under the object wafer W. 

The 3rd step Fork 45 goes up slightly, and thereby, Wafer W is dipped up and it is supported on fork 45. 
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The 4th step Fork 45 retreats and, thereby, the object wafer W is picked out from Carrier C. 
The 5th step It considers as the condition of the handling arm 41 being moved in the vertical direction, the 
handling arm 41 circling while considering as the level which suited the support slot where the level of fork 45 
should arrange the object wafer W in a wafer boat, and carrying out a right pair to a wafer boat. Thereby, the 
handling arm 41 will be in the transfer activity location condition over a wafer boat. 

The 6th step Fork 45 moves forward and the object wafer W is inserted in support Mizouchi of a wafer boat. 
The 7th step Fork 45 descends slightly, the object wafer W remains in support Mizogami, and, thereby, the 
object wafer W is arranged to a wafer boat. 
The 8th step Fork 45 retreats. 

[0025] Then, when the transfer about the following wafer W is performed and this the actuation of a series of 
is repeated by the same actuation as the above, Wafer W is transferred to a wafer boat from Carrier C. The 
arrangement actuation and ejection actuation to Carrier C and a wafer boat are usually performed here 
sequentially from the upper part. 

[0026] It **, and on said handling arm 41, since the monitor camera 30 is formed, a situation in case fork 45 
approaches to the object wafer W of Carrier C can be supervised by viewing in the image equipment 
concerned by connecting image equipment to the monitor camera 30. For example, the condition of the arc 
image by the first transition part of the wafer W located in a line with Screen 51 of image equipment 50 up 
and down in transverse-plane opening of Carrier C as it was shown in draw]ng_5 , since it was in the condition 
the monitor camera 30 turned [ condition ] to the slanting lower part when taking out the wafer W of the best 
location in Carrier C, as shown in drawin g 4 having estranged up and down mutually, and having stood in a line 
projects. Therefore, the hold situation [ with this image ] of the wafer W in Carrier C, i.e., it can check 
preparatorily whether each wafer W is supported in the expected condition. 

[0027] Moreover, it can check whether the advance direction of fork 45 is proper to the object wafer W. That 
is, whether the direction D of a transverse plane of the migration line A and the object wafer W which shows 
the advance direction of fork 45 is in agreement, and when not in agreement, the magnitude of the variation 
rate can be checked. If the handling arm 41 is here in the expected transfer activity location which carries out 
a right pair to Carrier C, naturally the direction D of a transverse plane of the migration line A and the object 
wafer W will be in agreement. 

[0028] Furthermore, it can check also about the physical relationship situation in the vertical direction of fork 
45 and the object wafer W. Namely, advance fork 45, and if that head F is made to arrive at the location T (to 
refer to drawin g 4 ) where the first transition of Wafer W should be located in a line in the vertical direction, 
or that just before location, it will set in this condition. The physical relationship of on the first transition part 
of the object wafer W and the head F of the fork 45 concerned and the bottom is displayed on Screen 51 of 
image equipment 50 as physical relationship of the upper bottom on Screen 51. Therefore, in Screen 51, if the 
head F of fork 45 is in the condition of the gap G between the object wafer W and the wafer W1 under it of 
being exactly located in medium level, it will be checked actually that fork 45 can be inserted in the bottom of 
the object wafer W convenient. 

[0029] Thus, in the location isolated from the transfer equipment concerned, it can supervise by viewing 
whether with an image with the monitor camera 30 in image equipment, while fork 45 follows what kind of 
situation actually, ejection actuation is performed to the object wafer W of Carrier C, and it can be checked. 
[0030] Furthermore, since the monitor camera 30 is formed on the handling arm 41, in all the transfer activity 
actuation by the arrangement actuation to a wafer boat, the ejection actuation from a wafer boat, and the 
arrangement actuation to a carrier made by order following ejection actuation of the wafer W from this carrier 
C, all the operating state of fork 45 can be checked like the above. And in all situations, if the location of fork 
45 is proper, it will be checked that the fundamental actuation pattern of the transfer activity actuation in the 
transfer equipment concerned is in a condition proper enough to the carrier and wafer boat which were 
installed. 

[0031] In the above-mentioned check, when the active position of fork 45 may serve as the unsuitable 
situation of displacing across tolerance to the object location of the wafer base material which consists of a 
carrier or a wafer boat, the concrete situation of the variation rate concerned can be known with the image of 
Screen 51. And it can be judged by comparing the variation rate concerned on the basis of the tolerance of 
the fixed width of face set for example, as an experience target whether the variation rate is permitted. 
[0032] Drawing j} anc | drawing 7 are flow drawing of the process in the case of processing the image 
information obtained with the monitor camera 30, and the schematic diagram of a treatment process in order 
to perform the above judgments. In this example, the image information which starts a actual situation from 
the monitor camera 30 is sent to the input section 62 as a proper signal with the image-processing unit 61, 
and the image information from this input section 62 is read into a random access memory (RAM) 63. On the 
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other hand, the criteria information concerning a fundamental actuation pattern is stored in the memory 
section 64, and this criteria information is read into RAM63. And the image information signal and criteria 
information signal which were memorized by RAM63 are compared in the central-process section (CPU) 65, 
when it is judged that an image information signal is in a proper condition (i.e., when the location of fork 45 is 
judged to be in tolerance), a signal to that effect is sent to the output section 66, and a transfer equipment 
drives according to a fundamental actuation pattern with the transfer equipment control unit 67. And when 
sufficient decision is not made according to one check, a reset mechanism drives, and the same check is 
repeated. 68 is a bus line. 

[0033] When an image information signal is judged to be in an unsuitable condition in the light of a criteria 
information signal in the above-mentioned check on the other hand, namely, when the location of fork 45 is in 
the condition of having displaced across tolerance actually or is judged to result in such a situation While an 
abnormality signal is outputted, the alarm developmental mechanics 71 drives and an alarm is emitted from 
the abnormality signal generator style 70, actuation of a transfer equipment is suspended at the event. 
Therefore, before it is reported that it is the need that that becomes clear to it easily and corrects the 
location of fork 45 to it when the case where it becomes an unsuitable situation in relation with a wafer base 
material is included in the fundamental pattern of a transfer equipment of operation and it results in such an 
unsuitable situation actually, it can prevent beforehand that accident occurs by suspending a transfer 
equipment. 

[0034] At moreover, when [ when fork 45 becomes an unsuitable situation to a wafer base material or when 
what should be become an unsuitable situation becomes clear ] If the directions which should correct about 
the location of fork 45 are inputted into the input section 62 by the correction directions section 75 The 
positional information of the fork 45 in the condition of having been corrected by these correction directions 
is compared with a criteria information signal as a fix-information-text signal. When it is judged that it is in 
tolerance, a signal to that effect is sent to the output section 66, and according to the fix-information-text 
signal concerned, a transfer equipment drives with the transfer equipment control unit 67. Simultaneously, the 
fix-information-text signal concerned is memorized by the fix-information -text memory section 76, and a 
criteria information signal is corrected by this fix-information-text signal. The criteria information signal 
containing this fix-information -text signal or this can be recorded and used for disengageable information 
medias, such as a disk 77, if needed. And when a proper condition is not realized by one correction, correction 
for the second time is made. 

[0035] The condition that prior adjustment is thoroughly performed by adjusting a fundamental actuation 
pattern so that a proper location condition may be acquired [ in / as mentioned above / all transfer activity 
actuation of a transfer equipment ], consequently the arrangement actuation and ejection actuation of an 
expected wafer to a carrier and a wafer boat are performed certainly and smoothly in a transfer equipment is 
realized with very high dependability. 

[0036] As mentioned above, although the monitor camera 30 and image equipment 50 can adjust the 
fundamental actuation pattern of a transfer equipment 20 in advance, same adjustment can be suitably 
performed, when it is after actual transfer activity actuation is started. That is, in the check by the image 
equipment 50 performed suitably, when the situation which should be corrected is discovered, adjustment for 
correcting the unsuitable situation can be performed each time. 

[0037] Although the above check and prior or subsequent tuning are made by image equipment 50 Since what 
is necessary is just to connect this image equipment 50 to the monitor camera 30 with the usual means The 
installation can be isolated from a site, and it can select freely, therefore a actual activity can be easily done 
by the very small load, moreover high dependability is acquired, and a very big advantage is acquired as 
compared with the case where it supervises in a site with the naked eye. 

[0038] It is desirable to the monitor camera 30 to connect image recording mechanisms, such as a video 
recording mechanism, and, thereby, it can record the situation of transfer activity actuation of a actual 
transfer equipment on it. And when the situation of the transfer activity actuation concerned can be checked 
at the next event, therefore accident occurs by reproducing the recorded image, it is possible to investigate 
the situation of the accident concerned in a detail, and very useful information can come to hand on 
investigation of the cause of the accident concerned and prevention of a recurrence, and other cures. When 
accident does not occur, and the record concerned is unnecessary, of course, the record medium concerned 
can be repeated and used. 

[0039] Furthermore, since a monitor camera is small, when a monitor camera can be formed in the optimal 
part for the check of the situation of transfer activity actuation, therefore an operator views directly, it is 
easy to realize the condition which can be checked certainly for the situation of the part concerned also 
about the part where it is difficult to fully check, the tuning of the fundamental actuation pattern of transfer 
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activity actuation of a transfer equipment can perform very precisely, and the dependability of an activity 
improves greatly. Such an advantage is much more remarkable, when the monitor camera concerned has 
augmentation functions, such as a zoom device. 

[0040] As mentioned above, although this invention was explained focusing on the one example, in this 
invention, various modification is possible. For example, it is effective, when two or more monitor cameras can 
be formed in a different location, the situation of actual transfer activity actuation of a transfer equipment 
can be ******(ed) in two or more directions in this case and a situation is further checked to accuracy. 
[0041] Moreover, it sets to this invention, a transfer equipment is not limited to the example of the above 
[ the concrete configuration ], and a handling arm, the configuration of the fork for wafer support, a drive, etc. 
can use a proper thing. Furthermore, a wafer base material is not limited to what is called the carrier or wafer 
boat supported so that it may lap, where the wafer of each other is estranged in the vertical direction, and 
can be applied to various wafer base materials. 

[0042] Furthermore, this invention is applicable also to the transfer equipment for transferring the processed 
material of tabular processed materials other than a semi-conductor wafer, for example, LCD, and others to 
the base material. 
[0043] 

[Effect of the Invention] According to this invention, in the location isolated from the site, transfer activity 
actuation of the transfer equipment to a processed material base material can be supervised by viewing, and 
can be checked with a monitor camera. As mentioned above, this sake, To the installed processed material 
base material, when an unsuitable situation is not included in the pattern of the transfer equipment concerned 
of operation, big sense of security is obtained in an operator. When an unsuitable situation is included, while it 
is possible to be able to check the situation concretely, therefore to prevent the occurrence of accident 
beforehand on the other hand Tuning of the transfer equipment concerned beforehand or after the event can 
be performed easily, and the condition that transfer activity actuation by the transfer equipment is always 
performed certainly can be realized with high dependability. [ of a fundamental actuation pattern ] 
Furthermore, by preparing an image recording mechanism in a monitor camera, the situation of actual transfer 
activity actuation can be checked behind, and when accident occurs, the situation can be investigated in 
detail. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective view showing an example of the configuration of the thermal treatment 
equipment for semi-conductor wafers which carried the transfer equipment concerning this invention. 
[ Drawin g 2] In the thermal treatment equipment of drawin g 1 f it is the perspective view for explanation 
showing the mode to which a wafer is moved. 

[ Drawin g 3] It is the perspective view for explanation showing the example of a configuration of the transfer 
equipment concerning one example of this invention. 

[ Drawin g 4] It is the side elevation for explanation showing the example of a configuration of the transfer 
equipment concerning one example of this invention. 

[ Drawin g 5] It is the explanatory view showing the screen of the image equipment connected to the monitor 
camera of the transfer equipment concerning one example of this invention. 

[ Drawin g 6] It is flow drawing of the pattern check activity of operation in the transfer equipment of this 
invention. 

[ Drawi ng 7] It is the schematic diagram of the information processing process for the pattern check activity 

of operation in the transfer equipment of this invention. 

[Description of Notations] 

10 Thermal Treatment Equipment W Wafer 

C Carrier 12 Gate 

13 Position Modification Device 14 Carrier Transport Station 

15 Migration Stage 16 Carrier Elevator 

17 Carrier Stocker 20 Transfer Equipment 

21 Wafer Boat 23 Wafer Boat Elevator 

25 Cap 27 Heat Treatment Container 

28 Heater 29 Auto Door 

30 Monitor Camera 31 Support Rod 

33 Optical Projection Device 40 Ball Screw 

41 Handling Arm 42 Pulse Motor 

43 Controlling Mechanism 44 Turning Angle Sensor 

45 Fork L Optical Axis 

A Migration line 50 Image equipment 

51 Screen D The Direction of Transverse Plane of Object Wafer 
F Head G Gap 

61 Image-Processing Unit 62 Input Section 
63 Random Access Memory 64 Memory Section 
65 Central-Process Section 66 Output Section 
67 Transfer Equipment Control Device 68 Bus Line 

70 Abnormality Signal Generator Style 71 Alarm Developmental Mechanics 
75 Correction Directions Section 76 Fix-Information-Text Memory Section 
77 Disk 
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